STUDY OF MUTAGENIC EFFECTS OF IONOL, C.P.
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INTRODUCTION

Under contract to the Food and Drug Administration, Stanford Re~
coarch Institute is examining the mutagenicity of 1l selected chemical
conpounds (Contract No. FDA 71-267). This report describes the results
of tests conducted on Ionol C.P. Antioxidant (71-25).

Three melhods are used to evaluate the genetic hazards of the test
conpounds, These are: (1) Host-Mediated Assay, (2) Cytogenetic Assay,
and {5) Dominant Lethal Gene Test. Methodologies used to conduct these
tests are described in detail in "Compound Report No. 1," January 1972.
The same procedures were followed in obtaining the information presented
in this report.

For the compound under consideration here single and repeated
intubations were performed at i.ree concentrations. These amounts were
(1) a maximum tolerated dose or 5 g/kg, whichever was lower, (2) a low
duse of 30 mg/kg or one near the use level, and (3) a level intermediate
Letween the use level and the maximum tolerated dose. ’
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SUMMARY

Host-Mediated Assay

fonol, C.P. (71~25) did not produce any measureable mutagenic re-
sponse or alteration in the recombination frequency for Saccharomyces
cerevistae in either the host-mediated assay or the associated in vitro

Lesis.,

Cvtogenetic Assay

Icnol, C.P. (71-25) exhibits no adverse effect on metaphase chromo-
somes from rat bone marrow at any of the dose levels or time periods

tested,

It causes a sharp increase in the percentage of aberrant cells ob-
tained from human embryonic lung cells (WI-58) grown in tissue culture
while being exposed to the Ionol,

aminant Lethal Gene Test

No consistent responses occurred to suggest that Ionol, C.P. (71-25)
is mutagenic to the rat by this experimental procedure. The positive
reference compound, TEM, a known mutagen, generally produced mutagenic
responses from the first ‘through the fifth weeks of the experiment, as
expected, Mathematical treatment of the Dominant Lethal Gene data, ac-
cording to the statistical program outlined by FDA, failed to show con-
sistent significant differences (which could be attributed to an effect
ef Ionol, C,P,) at K0.1., K0,05, &0,10, or K0.20. '
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RESULTS AND DISCUSSION

Oral Toxicity

Single and multiple dose toxicity data are presented in Table 1.
The oral LD-, of Ionol, C.P. (71-25) given as a solution in corn oil
was 2.6 g/ kg, while the multiple dose LDgg was 0.8 g/kg. After an
evaluation of the toxicity data, dosage levels for the mutagenesis
aAssAYS were selected as follows:

Single dose 1.4 g/kg, 0.9 g/kg, and 30 mg/ kg
Multiple dose 0.5 g/kg, 0.25 g/kg, and 30 mg/kg

Host=Mediated Assay

Table 2 presents a summary of the host-mediated assay results for
tonol, C.P. (71-25). Table 3 contains the datd obtained on each indivi-
dual mouse, This table is a computer printout of the calculations made
on {he data obtained for each mouse., Because of the nature of the com-
puter, it is necessary to exceed its maximum number of sigrnificant figures
to obtain a value as an =xponent. For this reason, 1C significant figures
are printed out. However, only three significant figures are used for
calculations and reporting the results as summarized in Table 2. Table L
susmarizes the data obtained in the in vitro tests.

As can be seen from the results summarized in Table 2, no mutagenic
response was observed for the two Salmonella typhimurium strains tested
when mice were treated with the test compound., The mitotic recombination
froguency of Saccharomyces cerevisiae was not affected. Similarly, no
positive nutagenic response was detected in the in vitro tests.

Cviorenetic Assay
NN SR S i b i

neview of Table 5 indicates that no adverse effect on rat bome marrow

¢ hrerscomes at any tested dose level or time period may be attributed to
i.el. C.P. There is a noticeable increase in the mitotic index in the
View i animals treated for 2L hours. However, there is no trend to

Lurvent o stimulatory effect on mitosis by the compound.,
. $ o
fjhlo & indicates that Ionol causes a sharp increase in the number

«§ atefrant anaphase cells tested in vitro'and obtained from WI-38 cells
crewnoin culture,. This is primariI; duc to a large increase in the
(. ier ot acenluic Pragments at all dose levels, jndicating that Compound

- Lases an increased percentage of single breaks in the chromosomes.

yhoerease in the number of cells scored as "other" was observed
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at the lowest dose. Cells were scored as other when the two sets of
chromoscnes were broken up into numerous small clusters with no particular
polar oricntation. A severe reduction of cells in division is caused“py
the highest dose. jonol thus has a distinctly adverse effect on cells
tested 52 vitro. )

Dominant Lethal Gene Test

Throughout the experiment the biological criteria used to evaluate
mutagenic effects in the rat showed no consistent responses which could
be attributed to treatment.. There were occasional statistical differences
between control and Ionol-dosed groups, but they were random occurrences
withoutl any suggestion of a time or dose-response effect.

Table 7 presents summary data on the implantations per pregnant fe-
male, Table 8 summarizes dead implants per pregnant female, Table 9 sum-
- marizes dead implants per total implants, Table 10 summarizes corpora
lutea per pregnant female, and Table 11 summarizes pre-implantation loss
per pregnant female, '

Appendix A presents 2 description of the statistical analysis pro-
cedures for dominant lethal gere tests with an explanation of the computer
printouts. :

Appendix B contains computer printouts of the raw data and the sta-
tistical analyses.of them, '

Careful review and statistical evaluation of the data do not show
- Ionol, C.,P. to be'a mutagen in the rat by the dominant lethal gene test.

& %am«;%’

W. A. Maxwell, Ph,D., Manager
Microbiology Program ’

\ZLf . New« 00
G. W. Newell, Ph.D., Director
Department of Toxicology




Dosage
Ropimen

Single Dose

altiple Dose

ORAL TOXICITY - RAT .

Table 1

(g/kg)

2,36

Compound: Ionol, C.P.

FDA No: 71-25

95% Confidence
" Limits

(g/kg)

1,65 to 3.38

0.62 to 1.10
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Compound No, :

A, Acute

'

Table 2

HOST MEDIATED ASSAY
SUMMARY OF DATA - e

71-25 (Ionol)

Organism l
Salmonella Saccharomyces )
Treatment GLA TA 1530 D-3
MFt/ . MFt/ RFt/
MF MFc MF MFc RF RFc
. 8 7 ' 4
Max inuen 1.56 X 10 5.45 1.66 X 10 1.7% |1.06 X 10™ 0.68
-9 —r
Intermediate | 8.69 X 10 3,0k 1.12 X 1077 1.18 |1.01 x 10=%* | 0.65
Usc Level 9.20 X 10-° 3.21 1.70 x 10~7 1.79 |7.62 X 10-> 0.49 '
Contrel (+) 7.38 X 1077, 258.04 | 1.9% x 107° | 20.38 |1.h1 X 102, | 9.10 .
i
Cont.al (=) 2.86 x 10-?/ 1.00 |{9.52 X 107°/ 1.00 {1.55 X 10°%,/| 1.00
B. Subacutc
Organism . i
Salmonella Saccharomyces
Treatment Gt TA 1550 D-4
. MFt/ _ Mt / IV
MI? MFc MF MFc | RF REC
' ' |
. 9 :
Max i mum 9.6 X 10 1.01 5.31 X 10~8 0.7% |7.74 x 10=° | 0.46
Imcrnediate  |7.96 X 10°° | 0.85 |3.71 X 10~ 0.51 |4.56 x 10=° | 0.27
Use Leveld 1.00 x 10~° | 1.07 |1.97 x 1078 0.27 |1.06 x 100* | 0.63
-
Control {-) 9.3k x 107°,| 1.00 |7.21 x 107°, 1.00 |1.67 x 10=*/| 1.00




Compound No.:
Organism:

Treatment:

Table 3

-

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DATA

71-25 (Ionol)

G- 46

(+) CONTROL

A. Acute

Mouse

Ave. No.

Mutant
Colonies or Recom-

Avé. No. Colony

Mutation or Recom-

No. binants/ml Forming Units/ml bination Frequency.
1 .195000000000ex 03 . 640000000000ex 09 .304687500000ex~06
2 .962500000000ex 02 .633333333330ex 09 .151973684211ex-06
3 .58333333333%x 01 .666666666665ex 07 .874999999997ex-06
4 .450000000000ex 02 .116666666666ex 03 .385714285716ex-06
5 .137500000000ex 03 .843333333330ex 09 .1563043478261ex~06
6 . 840000600000ex 03 .458333333333ex 09 .183242727272ex-05
7 .907500000000ex 03 .693333333330ex 09 .130889423077ex~05
- 8 .200000000000ex 03 . 220000000000ex. 09 .909090909090ex-06
9 .281666666666ex 03 .395000000000ex 09 .713080168774ex~06
| .738245725502ex-06
B, Subacute
Ave. No. Mutant
Mouse ‘Colonies or Recom- Ave. No. Colony Mutation or Recom-
No, - binants/ml Forming Units/ml bination Frequency




(-\ Table » (continued) (.3

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

Compound No. : 71-25  (Ionol)
Organisnm: G4 6 | .
Treatment: (=) CONTROL

A. Acute

Ave. No. Mutant : .
Mouse Colonies or Recom- Ave, No. Colony . Mutation or Recom-

No. binants/ml Forming Units/ml binaticn Freguency .
.416666666666ex 01 .133166666666ex 10 .312891113893ex~08
.333333333333ex 01 .851666666665ex 09 .391389432485ex~08
.100000000000ex O1 . 420000000000ex 09 ,238095238095ex~03
.166666666666ex 01 . 605000000000ex 09 .275482093662ex-~08
. 500000000000ex 01 L141666666666ex 10 .35294117€472ex-08
.833333333330ex 00 .%33333333333ex 09 ,192307652307ex-08
. 30000000000%ex 01 . 960000000000ex 09 +312500000000ex-08
.833333333330ex 00 . 810000000000ex 09 .102880658435ex~08

W oNOWM W

. 300000000000ex 01 . 760000000000ex 09 .394736842105ex~08

.285913805270ex~-08

B, Subacute

Ave, No, Mutant ’
Mouse ‘Colonies or Recom- Ave, No, Colony Mutation or Recom-

Ro, - binants/ml Forming Units/ml bination Frequency

1 .166666666666ex 01  ,665000000000ex 09 .250626566415ex-03
2 .500000000000ex 01  .188333333333ex 10 .265486725664ex~08
3 .500000000000ex 01  .960000000000ex 09 .520833333333ex-08
4 .125000000000ex 02 _820000000000ex 09  .152439024390ex-07
S L666666666665ex 01 .841666666665ex 09  .792079207920ex-08
6 .130000000000ex 02 .155833333333ex 10  .834224598932ex~-03

-133333333333ex 02 .973333333330ex 09 .136986301369ex~07
8  .225000000000ex 02 .117500000000ex 10  .191489361702ex-07

.934049663353ex~08




Table 3

(continued)

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

Compouﬂd No. : 71-25 (Ionol)
Organism: C-46
Treatment: MAYTMIM

A. Acute

Ave, No. Mutant

e

Mouse Colonies or Recom- Ave, No, Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 . 416666666666ex 01 .101666666666ex 10 .409836065575ex-08
2 »225000000000ex 02 .137000000000ex 10 .164233576642ex-07
3 . 166666666666ex 01 » 300000000000ex 09 «333333333332ex~08
4 .416666666666ex 01 . 4G0000000000ex 09 «104166666666ex-07
5 » 750000000000ex 01 .433333333333ex 09 .173076923077ex-07
6 . 666666666665ex 01 »363333333333ex 09 «.183486238531ex-07
7 . 666666666665ex 01 «210000000000ex 09 «317460317459ex-07
8 .133333333333ex 02 . 600000000000ex 09 0222222222221 ex=-07
9 - .833333333330ex 01 . 500000000000ex 09 .166666666666ex-07

«156181061237ex~07

B, Subacute

Ave. No, Mutant

Mouse Colonies or Recom=-

Ave., No. Colony

Mutation or Recom=-

No, binants/ml Forming Units/ml bination Frequency
1 .110000000000ex 02 .853333333330ex 09 .128906250000ex~07
2 .183333333333ex 02 . 790000000000ex 09 «232067510548ex~07
3 .750000000000ex 01 .112000000000ex 10 «669642857142ex~08
4 .833333333330ex 00 .6800000000G0ex 09 .122549019607ex~08
5 +166666666666ex 01 .166666666666ex 09 .100000000000ex~07
6 .250000000000ex 01 .102500000000ex 10 +243902439024ex~08
7 «158333333333ex 02 . 741666666665ex 09 «213483146067ex~07
8 +166666666666ex OL . 755000000000ex 09 +220750551875ex~08
9 «166666666666ex% 01 « £06666666665ex 09 +206611570247ex~08
10 666666666665ex +533333333330ex 09 .125000000000ex-07

01

«945802550402ex%~-08
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Table 3 (continued) a

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA"

Compound No.: 71-25 (1onol)
Organism: ___ Gmﬁé_‘A i
Treatment: INTERMEDIATE
A, Acute

Ave. No, Mutant

Monse Colonies or Recom- Ave, No. Colony " Mutation or Recom-
No. . binants/ml ' Forming Units/ml bination Frequency

1 .333333333333ex 01 .465000000000ex 09 .716845878135ex~08

2 .166666666666ex 01 .668333333330ex 09 .249376558603ex~08

3 .100000000000ex 01 .843333333330ex 09 .118577075099ex~08

4 . 500000000000ex 01 .146666666666ex 09 . 340909090910ex~07

5 . 250000000000ex 01 . 386666666666ex 09 .646551724139ex~08

6 . 500000000000ex 01 .561666666665ex 09 .890207715136ex~08

7 . 250000000000ex 01 .353333333333ex 09 .707547169811ex-08

8

.833333333330ex 00 . 395000000000ex 09 .210970464134ex-08

.868645936766ex~-08

B, Subacutle

Ave. No., Mutant

a
B~ S W

Mouse Colonies or Recom=- Ave. No, Colony Mutation or Recom-
No. binants/ml Forming Units/ml _ bination Frequency
.125000000000ex 02 .161666666666cex 10 .773195876291ex-08
.333333333333ex 01 . 245000000000ex 09 .136054421768ex~07
.333333333333ex 01 .120666666666ex 10 .276243093923ex-08
.125000000000ex 01 .633333333330ex 08 ,197368421053ex~07
. 250000000000ex 01 . 735000000000ex 09 .340136054421ex-08
. 500000000000ex 01 .178333333333ex 10 .280373831776ex~03
«916666666665ex 01. .808333333330ex 09 ,113402061855ex~07
.166666666666ex 01 .720000000000ex 09 .231481481480ex=-08

.796209923080ex~08




Compound No.:
Organism: __ ‘nggg_ﬂ
Treatment: LOW

A~

Table 3 (continued)

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DATA

71-25 (Ionol)

.

Mouse ‘Colonies or Recom-

Ave. No, Mutant

Ave. No. Colony

A. Acute
Ave. No. Mutant ' .

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom=-

No. binants/ml Forming Units/ml bination Frequency .
.1, .583333333330ex 01 . 575000000000ex 09 .101449275361ex-07

2 .583333333330ex 01 .645000000000ex 09 .904392764852ex-08

3 .141666666666ex 02 . 770000000000ex 09 .183982683981ex~07

4 .416666666666ex 01 .753333333330ex 09 «553097345134ex~08

5 .666666666665ex 01 .321666666665ex 09 .811359026368ex~08

6 . 500000000000ex 01 . 740000000000ex 09 .675675075675ex~08

7 . 500000000000ex 01 .766666666665ex 09 .657173913044ex~08

8 .583333333330ex 01 .701666666665ex 09 .831353919237ex-03

9 .666666666665ex 01 . 670000000000ex 09 .995024875619ex-08

.919710790367ex-08
B. Subacute

Mutation or Recom-

No, - binants/ml Forming Units/ml bination Frequency
1 «333333333333ex O1 .136250000000ex 10 .244648318042ex-08
2 666666666665ex 01 .733333333330ex 09 .909090909092ex~08
3 .583333333330ex 01 .823333333330ex 09 .708502024290ex~08 -
4 ,750000000000ex 01 .918333333330ex 09 .816696914703ex~08
5 .125000000000ex 02 .868333333330ex 09 «143953934741ex~07
6 +333333333333ex 01 .936666666665ex 09 .355871886121ex~08
7 .+108333333333ex 02 .976666666665ex 09 .110921501706ex~-07
8 .833333333330ex 01 «275000000000ex 09 .303030303029ex-07
9 +416666666666ex 01 .102833333333ex 10 .405186385738ex~-08

.100211709252ex-~07




Table 5 (continued)

HOST MEDIATED ASSAY

INDIVIDUAL MGUSE DATA

Compound No, : 71~25{ Tonol)
Organism: ‘ TA_1530k
Treatment: (4) CONTROL
A. Acute

“Ave, No. Mutant :
Mouse Colonies or Recom=- Ave, No, Colony

a

B. Subacute

Ave. No. Mutant
Mouse . Colonies or Recom- Ave, No, Colony

No, . binants/ml

Forming Units/ml

Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 . 680000000000ex 03 .296666666666ex 09 .229213483146ex~05
2 .333333333333ex 03 . 325000000000ex 09 .102564102564ex~05
3 .302500000000ex 03 .566666666665ex 08 .533823529413ex-05
4 .713333333330ex (3 . 575000000000ex 09 .124057971013ex-05
5 .787500000000ex (i3 .176666656666ex 09 445754716982ex-05 -
6 . 575000000000ex 02 .316666666666ex 09 ,181572947368ex-06
7 .775000000000ex 02 .211666666666ex 09 . 366141732284ex-06
- 8 .258750000000ex 03 .436666666666ex 09 ,592557251909ex-06

.193680199531ex~05

Mutation or Recom-
bination Frequency

4

© e v — g



a Table 3 (continued) (—3

HOST MEDIATED ASSAY
IND1IVIDUAL MOUSE DATA

Compound No.: _ 71-25 (Ionol)
Organism: TA-1530
Treatment: (-) CONTROL
A, Acute

Ave, No, Mutant

Mouse Colonies or Recom~ Ave, No, Colony Mutation or Recom-
No. binants/ml Forming Units/ml " bination Frequency
-1 «500000000000ex 01 .183333333333ex 08 $272727272727ex~06
2 +333333333333ex 02 . 331666666666ex 09 .1005025125€2ex-06
3 +250000000000ex 02 . 575000000000ex 09 .434782608695ex-07
.4 »158333333333ex 02 +250000000000ex 09  .633333333332ex-07
5 . 200000000000ex 02 .576666666665ex 09 . ,346820809249ex-07
6 .141666666666ex 02 .251666666666ex 09 +562913907283ex~07

«951691418571ex-07

B. Subacute

Ave, No. Mutant

Mouse Colonies or Recom- Ave. No. Colony Mutation or Recon-
No. ' binants/ml Forming Unitg/ml bination Frequency
1 .191666666666ex 02 . 255000000000ex 09 .751633986925ex~07

2 + 750000000000ex 01 . 415000000000ex 09 «.180722891566ex~07
-3 .525000000000ex 02 « 7350060000000ex 09 «714285714285ex~07

b .333333333333ex 01 .481666666666ex 09 .692041522491ex~08

5 " . 450000000000ex 02 .325000000000ex 09 ,138461538461ex~06

6 «258333333333ex 02 .458333333333ex 09 +563636363636ex-~07

7 «233333333333ex 02 .191666666666ex 09 .121739130435ex~06

8 «430000000000ex 02 .501666666665ex 09 .857142857145ex~07

9 . 150000000000ex 02 . 200000000000ex 09 . 750000000000ex-~07

+720959183860ex~07

~at



Compound Xo. :

(’\

Table 3 (continued)

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DATA

71-25 (Ionol)

TA-1530

Organism:
Treatment: MAXTMUM
A. Acute

Ave, No., Mutant

Ave. No, Colony

)

) Mutatioh or Recom=

Mouse Colonies or Recom-
No. binants/ml Forming Units/ml bination Frequency

"1 +183333333333ex 02 .101666666666ex . 09 .180327868853ex-06
2 +500000000000ex 01 +125000000000ex 09 .4000000000N0ex~07
3 .666666666665ex 0L .150000000000ex 08 JAGL4444460443ex~06
4 +391666666666ex 02 «381666666666ex 09 +102620087336ex-06
5 «350000000000ex 02 .273333333333ex 09+ ,128048780487ex~-06
6 <416666666666ex 01 «336666666666ex 09 »123762276237ex-07
7 «500000000000ex 01 +433333333333ex 08 .115384615384ex-06
8 . 650006000000ex 02 .201666666666ex 09 .322314049587ex-06
9 +666666666665ex 01 .450000000000ex 08 .148148148147ex-06

«165962692426ex-06
B. Subacute
Ave., No. Mutant

Mouse Colonies or Recom- Ave. No, Colony Mutation or Recom-

__No, binants/ml Forming Units/ml bination Frequency
1 +666666666665ex 01 .208333333333ex 09 +319999999999%ex~-07
2 +150000000000ex 02 .635000000000ex 09 «236220472440ex-07

-3 «241666666666ex 02 .398333333333ex 09 ,6066384560668ex~07
4 »300000000000ex 02 .621666666665ex 09 +482573726542ex~07
5 . 200000000000ex 02 «321666666666ex 09 .621761658032ex~07
6 +133333333333ex 02 .175000000000ex 09 +761904761902ex~07
7 »283333333333ex 02 .733333333330ex 09 .386363636364ex~07
8 <375000000000ex 02 . 635000000000ex 09 +5905511.81102ex-07
9 +175000000000ex 02 0226666666666ex 09 +772058823531ex~07

.530903202284ex-07




(’\ Table 3 (continucd) ~

HOST MEDIATED ASSAY
1INDIVIDUAL MOUSE DATA

Compound No.: . 71-25 (1Ionol)
Organism: ______ TA-1550
Treatment: INTERMEDIATE
A. Aciite
Ave., No, Mutant
Mouse Colonies or Recom— Ave. No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml . bination Frequency

«833333333330ex 01 . 750000000000ex 08 .111111111110ex-06
. 330000000000ex 02 .190000000000ex 09 .173584210526ex~06
. 200000000000ex 02 .783333333330ex 08 «255319148937ex~06
.108333333333ex 02 «213333333333ex 09 .507812499999ex~07
.583333333330ex 01 .128333333333ex 09 «454545454544ex~07
. 440000000000ex 02 .551666666665ex 09 - ,797583081573ex~07
. 340000000000ex 02 .438333333333ex 09 .696245725788ex~07

N U S W R

«112247592508ex-06

B, Subacule

Ave, ho. Mutant

Mouse Colonles or Recom- Ave, No. Colony Mutation or Recom-

_No, ___binants/ml Forming Units/ml_ bination Frequency
.166666666666ex 02 .618333333330ex 09 .269541778976ex~07
.216666666666ex 02 .861666666665ex 09 .251450676982ex-07
.116666666666ex 02 .105000000000ex 10 .111111211110ex-07
.275000000000ex 02 .111833333333ex 10 .245901639344ex~07
© .316666666666ex 02 L 4215666666666ex 09 .750988142292ex-07
.216666666666ex 02 .3656666666666ex 09 .560344827585ex~07
.158333333333ex 02 .326666666666ex 09 .484693877550ex-07
.125000000000ex 02 « 515000000000ex 09 .242718446601ex~07

W oO~NO WKW

«258333333333ex 02 .610000000000ex 09 .423497267759ex-07

.371138640908ex~07

S



' Table 3 {continued) ' f—3

HOST MEDIATER ASSAY
INDIVIDUAL MOUSE DAT§

Compound No.: 71-25 (Ionol)
Organism: __ TA-1530
Treatment: LOW

A. Acute

Ave, No. Mutant

Mouse Colonies or Recom- ' Ave, No. Colony . Mutation or Recom~
No. binants/ml , Forming Units/ml bination Frequency
1 .130000000000ex 02 .268333333333ex 09 A4 84472049690ex~07
2 +310000000000ex 02 .381666666666ex 09 .812227074237ex=-07
3 +.291666666666ex 02 .273333333333ex 09 .106707317073ex-06
4 .112500000000ex 02 .198333333333ex 09 .567226890757ex-07
5 «216666666666ex (02 .126666666666ex 09 .171052631579%ex-06
6 .175000000000ex 02 «145000000000ex 09 .120680655172ex-06
7 «212500000000ex 02 .683333333330ex 08 «310975609757ex~-06
8

.325000000000ex 02 . 700000000000ex 08 .464285714285ex~06

.170012941166ex-06

B. Subacute

Ave, No. Mutant

Mouse Colonies or Recom~- Ave.. No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 .408333333333ex 02 .137666666666ex 10 +296610169492ex-07
2 .275000000000ex 02 .838333333330ex 09 .328031809146ex-07
3 2 266666666666ex 02 .216666666666ex 10 . .123076923076ex~-07
4 .408333333333ex 02 .956666666665ex 09 .426829268293ex~07
5 . 266666666666ex 02 .528333333330ex 09 .504731861200ex~07
6 «541666666665ex 02 .531666666665ex 10 .101880877742ex-~07
7 «266666666666ex 02 «226333333333ex 11 .117820324005ex-08
8 .250000000000ex 02 .648333333330ex 10 .385604113112ex-~08
9 .208333333333ex 02 .368333333333ex 10 .565610859728ex-08

10

«250000000000ex 02 .303333333333ex 10 .824175824176ex~08

.197048202103ex~07
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Table % (continued)

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DA%A

Compound Ko. : 71-25 (1onol)
Organism: D-3

Treatment : (+) CONTROL
A. Acute

Mouse Colonies or Recom-

Ave. No, Mutant

Ave, No, Colony

~

Mutation or Recom-

No. binants/ml Forming Units/ml bination Frequency
1 »265000000000ex 05 .310000000000ex 08 .854838709677ex-03
2 .420000000000ex 05 .163333333333ex 08 .257147857143ex~02
3 . 300000000000ex 05 .410000000000ex 08 .731707317073ex-03
4 .435000000000ex 05 «383333333333ex 08 +113473260869ex~02
5 .420000000000ex 05 .188250000000ex 08 «223107569721ex-02
6 .435000000000ex 05 .278333333333ex 08 «156287425149ex~02
7 . 245000000000ex 05 +178333333333ex 08 .137383177570ex~02
8 «327777777777ex 05 +251666666666ex 08 .130242825607ex-02
9 . 200000000000ex 05 .205000000000ex 08 .975609756097ex~03
10 +330000000000ex 05 «251666666666ex 08 .131125827814ex-02
.140498352213ex~02
B. Subacute
Ave, No, Mutant
Mouse Colonies or Recom- Ave, No, Colony Mutation or Recom-
No, binants/ml Forming Units/ml bination Frequency
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Table % (continued)

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

Compound No.: 71-25 (Ionol)
Organism: D-3
Treatment: (-) CONTROL
A. Acute

Ave., No. Mutant

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No. | binants/ml Forming Units/ml bination Frequency
1 . 400000000000ex 04 .271666666666ex 08 .147239263804ex-03 .
2 . 500000000000ex 04 .401666666666ex 08 »124481327801ex-03
3 .150000000000ex 04 »235000000000ex 08 .638297872340ex~04
4 .750000000000ex 04 .576066666665ex 08 .130057803468ex~03
5 . 550000000000ex 04 .288333333333ex 08 .190752445086ex~03
6 «250000000000ex 04 .123333333333ex 08 «202702702703ex-03
7 .350000000000ex 04 .131666666666ex 08 +265822784311ex~03
8 .400000000000ex 04 «253333333333ex 08 .157894736842ex~03
9 .350000000000ex 04 .316666666666ex 08 .110526315789%ex~03

.154811796391ex~03

B, SubaculLe

Ave, Ko. Mutant .
Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No, __nbinants/ml Forming Units/ml_ Eination Freqyuency

1 . 250000000000ex 04 .308333333333ex 08 .810810810811ex~04
2 « 550000000000ex 04 .361666666666ex 08 .152073732719ex-03
3 . 500000000000ex 04 .330000000000ex 08  .151515151515ex~03
4 .400000000000ex 04 .163333333333ex 08 .244897959184ex~03
5 « 600000000000ex 04 . 490000000000ex 08 .122448979591ex~03
6 . 65000000000Nex 04 .281666666666ex (08 .230769230769%ex-03
7 . £50000600000ex 04 .411666666666ex 08 .157894736842ex~03
8 .400000000000ex 04 .246666666666ex 08 «162162162162ex-03
9 «300000000000ex 04 . 475000000000ex 08 «631578947368ex~04
10 . 6000N0000000ex 04 .196666666666cx 08 .305084745763ex~03

.167108567435ex~03




Compound No.:

) Table % (continued)

BOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATA

71-25 (Ionol)

Organism: D-3
Treatment: MAXITMUM
A. Acute

Ave.'No. Mutant

~

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-
No. binants/ml Forming Units/ml bination Frequency
1 .300000000000ex 04 .351666666666ex 08 .853080568721ex~04
2 . 350000000000ex 04 - +175000000000ex 08 . 200003000000ex~03
3 . 250000000000ex 04 .318333333333ex 08 .785340314136ex~04
4 .166666666666ex 04 .406666666666ex 08 .409836065572ex~04
5 .200000000000ex 04 .110000000000ex 08 .181818181818ex~03
6 .100000000000ex 04 . 385000000000ex 08 «259740259740ex~04
7 . 500000000000ex 04 .280000000000ex 08 ,178571428571ex~03
8 .450000000000ex 04 .401666666666ex 08 .112033195020ex~03
9 .200000000000ex 04 .196666666666ex 08 .,101694915254ex-03
10 . . 200000000000ex 04 .351666666666ex 08 .568720379147ex-04
.106178947938ex—03
B, Subaiure
Ave. Ko, Mutant
Mouse Colonies or Recun- Ave., No. Coloay Mutation or Recoa~
Ko, ~.l_ij_nam.s/ﬂ}_ Forming Unlts/ﬂlﬂ Lination Freyuency
1 . 300000000000¢e% 04 .371666666666ex 08 .807174887893ex~04
2 . 350000000000ex 04 . 430000000000ex 08 .813953488372ex~04
3 .450000000000ex 04 .325000000000ex 08 =~ .138461538461ex~03
4 . 500000000000ex 03 . 275000000000ex 08 .1581818181818ex~04
5 ~»1000000006000ex 04 .371666666666ex 08 .269058295964ex~04
6 .150000000000ex 04 .276666666666ex 08 .542168674700ex-~04
7 .400000000000ex 04 .398333333333ex 08 .100418410041ex~03
8 . 350000000060ex 04 .291666666666ex 08 .120000000000ex~03
g . 200000000000ex 04 .481666666666ex 08 .415224913495ex~04
10 ng .112149532710ex-03

.150000000000ex 04 .133750000000ex

.773969325434ex~-04

S,
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Compound No. @

Table % (continued)

HOST MEDIATED ASSAY

INDIVIDUAL MOUSE DATA%

71-25 (Ionol)

Organism: D-%,_ o
Treatwent: INTERMEDIATE
A. Acute

Ave, No, Mutant
Monise Colonies or Recom- Ave, No. Colony

™

" Mutation or Recom=~
bination Frequency

Ho. bivants/ml

. 250000000000ex
»200000000000ex
«111111111111ex

oW N

B. Subacute

.105000000000ex 05
. 550000000000ex 04
.100000000000ex 04

04
04
04

Foirming Units/ml

.451666666666ex 08
+303333333333ex 08
.413333333333ex 08
. 390000000000ex 08
+283333333333ex 08
+316666666666cx 08

«232472324723ex-03
+181318681218ex~-03
«241935483871ex~04
«641025641025ex~04
«705882357942ex~04
«350877192382ex~04

.101293845520ex-03

Mutation or Recom-
bination Frequency

Ave, No., Mutant
Mouse Colonies or Recom=- Ave. No, Colony
No. binants/ml Forming Units/ml
1 . 100000000000ex 04 . 280000000000ex 08
2 . 150000000000ex 04 .321666666666ex 08
3 .100000000000ex 04 +348333333333ex 08
4 « 500000000000ex 03 «378333333333ex 08
5 . 250000000000ex 04 . 410000000000ex 08
) « 300000000000ex 04 .501666666665ex 08
7 . 200000000000ex 04 .448333333333ex 08
8 .250000000000ex 04  .496666666666ex 08
. 9 « 200000000000ex 04 «298333333333ex 08
10 . 200000000N00ex 04

.405000000000ex 08

«357142857142ex-04
«466321243524ex~04
«287081339713ex~04
'+132158590308ex~04
«609756097560ex-04
«598006644520ex~04
«446096654275ex~04
»503355704698ex~04
.670391061453ex~04
.493827160493ex~04

«456413735365ex-04




M Table % (concluded) (—3

-~

HOST MEDIATED ASSAY
INDIVIDUAL MOUSE DATR

Compound No. : 71-25 (Ionol)
Organism: D~-3
Treatment: LOW

A. Acute

Ave. No, Mutant

Mouse Colonies or Recom- Ave, No. Colony " Mutation or Recom-
No. binants/ml ' Forming Units/ml bination Frequency
1 . 100000000000ex 04 «368333333333ex 08 «271493212669ex-04
2 . 450000000000ex 04 . 440000000000ex 08 «102272727272ex~03
3 «312500000000ex 04 «27500000000Cex 08 «113636363636ex-03
4 «.111111111111ex 04 «.371666666666ex 08 «258953652182ex~04
5 . 350000000000ex 04 - ,340000000000ex 08 «16G2941276470ex~03
6 » 500000000000ex 03 .283333333333ex 08 «176470588235ex~04
7 . 300000000000ex 04 «121666666666ex 08 «246575342467ex~03
8 « 500000000000ex 03 .270000000000ex 08 «185185185185ex~04
9 « 500000000000ex 03 .183333333333ex 08 . 0272727272727 ex~04

«762120668824ex-04

B, Subacute

Ave. No, Mutant

Mouse Colonies or Recom- Ave, No. Colony Mutation or Recom-~
No. ~_binants/ml Forming Units/ml bination Frequency
1 «250000000000ex 04 .386666666666ex 08 «646551724139%ex--04
2 . 350000000000ex 04 .933333333330ex 07 »375000000001ex~03
3 . 200000000000ex 04 .633333333330ex 08 -«315789473685ex-04
4 . 100000000000ex 04 .250000000000ex 08 ° .400000000000ex~04
5 « 250000000000ex 04 » 560000000000ex 08 446428571428ex-04
6 «200000000000ex 04 .3510666666666ex 08 .568720379147ex~04
7 . 600000000000ex 04 .486066666666ex 08 .123287671233ex-03
8 « 250000000000ex 04 «341666666666ex 08 «731707317074ex-04
9 .450000000000ex 04 . 320000000000ex 08 «140625000000ex-03

«105536935308ex~03

K o i e e e e

T



Table 4

HOST-MEDIATED ASSAY
IN VITRO MUTAGENICITY OF COMPOUND 71-25 (Ionol)

Salmonella typhimurium G-L46

5% w/v 71-25 EMS

negative _ positive

Salimonella typhimurium TA-1530
5% w/v 71-25 EMS

negative positive

Saccharomyces cerevisiae D-3

, A Recombinants/10
Compound Concentration Survival (%) Survivors RFt/RFc
71-25 5% w/v 112 15.12 1.06
Control (=)
for 71-25 - 10Q 14,28 1.00
EMS 0.1% w/v 86 289.79 o Th.50

Control (=) , -
for EMS - 100 . 3.89 1.00
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AVERAGE IMPLANTATIONS PER PREGNANT FEMALE

Compound: Ionol, C.P. /'

FDA No:  71-25
week of Control TEM 71-25 7125 7125
St (10 mi/kg) (0.2 mg/kg) (30 mg/kg) (0.9 g/kg) (1.4 g/kg)

Acute-Single Dose

1 120/12=10.0

(3]

163/14=11.6

3  190/16=11.9
1 188/17=11.1
5 " 177/17=10.4
6 178/17=10.5
7 187/17=11.0

joa]

170/16=10.6

Subacute-Multiple Dose

1

2

G

-}

v

201/20=10.1
154/20= 7,7%*
168/20= 8.4%%
77,/16= 4,8%%
204/20=10.2
180/l7:10.6
237/20=11.9

226,/20=11.3

236/20=11.8
218/20=10.9
247/20=12,4
226/20=11.3

220/19=11,6

1 239/20=12.0

236/20=11.8

239/20=12.0
71-25

(30 mg/kg)XS

238/20=11.9

225/26=11.3

248/20=ié.4

247/20%12.4/

251/20=12,6%1

 543/20=12.2 7

247/20=12.4

- 225/20=11.3

194/20= 9.7 108/10=10.8

246/20=12,3 244/20=12.2
247/19=13.0 209/20=10.5
262/20=13.1%%1228/20=11.4
222/20=11.1 224/20=11.2
214/18=11.9
200/20=10.0 193/18=10.7
221/18=12,3%1 218/20=10.9

71-25 71-25 A it
(0.25 g/kg)xg/(o.s'g/ﬁé)?isf

200/17=11.8 233/19=12.3

219/20=11.0  238/20=11.9

237/19=12.5 208/20=10.4

230/20=11,5" 233/20=11.7~

209/18=11.6 211/17=12.4

219/20=11,0~ 228/20=11.4 -

224/20=11,2 220/20=11.0

4

5

i

f  g.enivicant at P < 0.05

fomapnivicant at P o< 0.01

H Increasced ahove control
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. Table 8

AVERAGE DIAD IMPLANTS PER PREGNANT FEMALE

Compound: Ionol, C.P,/

FDA No: 71-25

week af Control ~ TEM _ 71-25 71-25 71-25
Study (10 ml/kg) (0.2 mg/kg) (30 mg/kg) (0.9 g/kg) (1.4 g/kg)

Acute-Single Dose |
1 4/12=0.33 | 53/20=2.65%% 5/20=0.25 20/20=1,00 2/10:0.20
2 11/14=0.79 129/20=6.45%% 11/20=0.55 21/20=1.05 25/20=1.25
3 8/16=0,50 127/20=6,35%% | 15/20=0.75 13/19=0.68 12/20=0.60
4 8/17=0.47 84/16=5,25%%  11/20=0.55 11/20=0.55 16/20=0.80
5 .14/17=0.82 65/20=3.25%% 17/19=0.89,/ 23/20=1.15 24/20=1.20
6 8/17=0,47 19/17=1.12 - 14/20=0.70  11/20=0.55 8/18=0.44
7 12/17=0.71 29/20=1.45 | 6/20=0,30 18/20=0.90 15/18=0.83
8 14/16=0.88 21/20=1,05 16/20=0,80 14/18=0.78 15/20=0.75

71-25 71-25 71-25

Subacute-lultiple Dose (30 mg/keg) (0.25 g/kg) (0.5 g/kg)
1 © 11/20=0.55 7/17=0.41  15/19=0.79
2 8/20=0,40 23/20=1.15 17/20=0.85
3 21/20=1,05 18/19=0.95 29/20=1.45
4 » 43/20:2.15**+//12/20=0.60 12/20=0,60
5 11/20=0.55 18/18=1.00  8/17=0.47
6 55/20=1.75** ¥12/20=0.60 16/20=0.80
7 15/20=0.,75 14/20=0,70  18/20=0.90

St Signivicant at P < 0,01




DOMINANT LETHAL 'GENE-RAT
N
Table 9
DEAD IMPLANTS/TOTAL IMPLANTS
Compound: Ionol, C.P.
FDA No: 71-25
week of Control TEM 71-25 71-25 7125
Study (10 mi/kg) (0.2 mg/kg) (30 mg/kg) (0.9 g/kg) (1.4 g/kg)
Acute-Single Dose
1 4/120=0,03 53/201=0.26%% 5/236=0.02 20/194=0.10 2/108=0.02
2 11/163=0.07 129/154=0,84%% 11/218=0.05 ‘21/246=0.09 25/244=0,10
3 8/190=0,04 127/168=0,76%% 15/247:6.06 13/247=0.05 12/209=0,06
4 8/188=0.04 74/ 77=0,96%% 11/226=0.05 11/262=0.04 16/228=0.07
5 14/177=0.08 65/204=0,32%% 17/220=0.08 23/222=0,10  24/224=0.11
6 8/179=0.04 r//)19/180=0.11 14/239=0,06 11/225=0.05  §/214=0,04
7 12/187=0.06 29/237=0.12 6/236=0.03  18/200=0.09 15/193=0.08
8 14/170=0.08 21/226=0,09 16/239=0.07 14/221=0.06 15/218=0.07
71-25 71-25 71-25
Subacute-Multiple Dose (30 mg/kg) (0.25 g/kg) (0.5 g/kg)
1 11/238=0,05 7/200=0.,04 15/233=0,06
2 8/225=0.04 23/219=0,11  17/238=0.07
3 21/248=0.08 18/237=0.08 29/208:0.14*“///
4 43/247=0,17%% 12/230=0.05 12/233=0. 05
5 11/251=0.04 18/209=0.09 8/211=0.04
6 35/243:0.14\%5/;2/219=0.05 16/228=0.07
7

24

R 4

15/247=0,06

14/224=0.06

18/220=0.08

Sagnificant at
Significunt at

jeo Milge}
AN
[N w)
.G.
=

-
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DOMINANT LETHAL GENE<RAT

Table 16 -

2

AVERAGE CORPORA LUTEA PER PREGNANT FEMALE

Compound: Ionol, C.P.
_FDA No: 71-25
week of Control TEM 71-25 71-25 71-25
study (10 m1/kg) (0.2 mg/kg) (30 mg/ke) (0.9 g/kg) (1.4 g/kg)

Acute-Single

Dose

1

143/12=11.9

267/20=13.4

' 257/20=12.9

228/20=11.4

115/10=11.5

2 179/14=12.8 239/20=12.0 242/20=12.1 1 263/20=13.,2 260/20=13.,0
3 205/16=12,8 249/20=12.5 271/20=13.6 261/19=13.7 245/20=12.3
4 231/17=13.6 222/16=13.9‘ 272/20=13.6 28G/20=14.3 247/20=12,.4
5 205/1%:12.1 241/20=12.1 231/19:12.2' 273/20=13,7%1 248/20=12.4
€ 218/17=12.8 208/17=12,2 258/20:12.9. 246/20=12,3 231/18=12.8
7 206/17:12.1 265/20=13,3%] 264/20=13,2%1 249/20=12,5 222/18=12.3
8 213/16=13.3. 259/20=13.0 262/20=13,1 226/18=12.6 259/20=13.0

Subacute-Multiple Dose

1

71-25
(30 mg/kg)

254/20=12.7

71-25
(0.25 g/kg)

211/17=12.4

71-25
(0.5 g/kg)

250/19=13.2

Ed

SEI N

2 247/20=12.4 252/20=12.6 264/20=13.2

3 277/20=13.9 257/19=13.5 248/20=12.4

4} 266/20=13.3 % 250/20=12.5 © 252/20=12.6 “
5 o | 283/20=14,2%1 233/18=12.9  232/17=13.6%I

6 283/20=14.2 « 271/20=13.6 - 251/27=12.6 <
7 - | 263/20=13.2 251/20=12.6 261/22=13.1

w Siemificant at P < 0.05

T Increased above control
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DOMINANT LETHAL GENE-RAT

Table 11

™

AVERAGE PREIMPLANTATION LOSS PER PREGNANT FEMALE

Compound: Ionol, C.P.
TDA No: 71-25

Weelk of. Control TEM 71-25 71-25 71-25

Study (10 ml/kg) (0.2 mg/kg) (30 mg/ke) (0.9 g/kg) (1.4 g/ke)
Acute-Single Dose

1 23/12=1.,92 66/20=3.30 21/20=1.05 34/20:1.70 7/10=0.70

2 16/14=1,14 85/20=4,25%%  24/20=1.20 .17/20=0.85 16/20=0.80

3 15/1é=0.94 81/20=4,05%% 24/20:1.20 14/19=0.74 36/20=1,80 /

4 43/17=2.53 145/16=9,06%% 46/20=2.30 24/20=1,20%D .19/20=0.95*DV//

5 28/17=1.65 37/20=1.85 11/1920.58 51/20=2.85, 24/20=1.20

6 39/17=2.29 28/17:1.65 19/20=0.95 21/20=1.05 17/18=0.94

7 19/17=1.12 28/20=1,40 28/20=1.40 49/20=2,45 29/18=1.61

8 43/16=2,69 33/20=1.65 23/20:1.15*ﬁ 5/18=0,28%%D 41/20=2,05

Subacute-Multiple Dose

1

A

2

71-25
(30 mg/kg)

16/20=0.80
22/20=1.1é
29/20=1.45
19/26:0.95
32/20=1.60
40/20=2.00

16/20=0.80

71-25
(0.25 g/kg)

11/17=0.65
35/20=1,75

20/19=1.05

20/20=1,00%D

24/18=1.33
52/20=2.60

27/20=1.35

71-25
(0.5 g/kg)

17/19=0.89
26/2o=i.30
40/20=2.00
19/20=0.95%D "
21/17=1.24
23/20=1,15

41/20=2.,05

S.gnificant at P < Q.05
# Gipgnificant at P < 0.01
D  Decreased below control ’

0
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Statistical Analysis Procedures for Dominant Lethal
Gene Tests With a Description and Explanation of the
Computer Printouts
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Statistical Analysis Procedures for Dominant Lethal Gene Tests With

A Description and Explanation of the Computer Printouts ’

The first stage of the analysis of the dominant lethal tests of the
mutagenic studies on chemicals is the preparation of punched cards from
work sheets. _Each sheet contains autopsy data for the female rats that
were mated, two per male; to 10 males of the same dosage group in one
particular week., There are 9 dosage groups for some of the chemical
additives studied, and 8 groups for the others. The 9 groups consist of

5 l-dose groups and 4 5-dose (multiple teatment) groups. The l-dose

groups are for the vehicle control, 3 additive dosage levels, and a positive:

control (TEM). Each rat in these groups is mated weekly for 8 weeks, The
s~-dosc groups are for the vehicle control and the 3 additive dosage levels.
The rats in these groups are mated weekly for 7 weeks, (There is a deck
of 1360 cards for each compound.) |

The second stage is the execution of a computer program, KLUTE,
which performs the following operations (where each statistical calculation
is done once for each week's data):

1. The data cards are read and stored in central memory while a
check is made to verify that the number of’corpora lutea is greater than
or equal to the number of imﬁlants. If any data fail this check, the run
is aborted and the data are returned for review, The entire set of input
data is printed out. -

2. The fertility index (the number of pregnant females divided by
the number of mated females) is calculated,
3. The chi-square test is done to COﬁpare each dosage level to the

control on fertility. Let:

Ni = no. of mated females at dose level i,

ni = no. of pregnant females at dose level-i.

s e g




A~ A

Then the chi-square 2 x 2 tables are of the form:

and chi-sauared (with 1 degree of freedom) is:

(N +N,)(!n (N,-n,)-n (N —n,)‘—(N +N.),/2)2
o 1 o i 1 i o o o 1

o X = : (corrected for
(n +n_)(N -n +N_-n_)(N )(N.) continuity)
o i o o i i o i’ -

where the subscript o represents the control group.*

For each dosage group (including the control group and TEM), the following
is printed out: the number of pregnant females (N PRG), the number of mated

. 2
females (N MTD), the fertility index and X ,

‘4, Armitage's test for a linear trend in proportions is applied to the
fertility index. The formula for this calculation is found on pages 246-248
of "Statistical Calculations” bvanedééor and Cochran, 6th Edition, Iowa
State University Press, 1967. Using the motation of (3) above, we have

a 2 x 3 contingency table of the form:

dose 1 dose 2 dose 3 row totals

t
n1 n2 n3
- N_-n - T-t
N1 n1 271y N3 n3
Column N N ) N T
Totals 1 2 3 )
Armitage's chi-square 1is given as X(C—l)_ X], where C=3 and
2 2
2 2
o T(TLnx - tINx) o T (Z% - % )
X = X = !
. 2 2 4 -
Lot er-t) (ronx - (o) ) -1 t(T-t)

*In all tests, the single~dose treatment groups are comparced with-the single-
dose control group and the multiple-dose treatment gproups compared with the

rul tiple—dose control group.
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, 3 n2 3 n 2

where Inx stands for Z n x , ¥ = for & i , etc., and the x are
o 1 i N . — i
i=1 1-':-1 Nl

the dosage levels.

/s
test is also applied to the following 2 x 4 contingency table: L.

This calculation is then repcated with x replaced by log x. The Armitage

Control dose 1 dose 2 dose 3
-
n
n0 1 n2 n3
N - ' - - -
10 no N1 n1 N2 n2 N3 n3

In this case, C=4,

The printout for the Armitage tests includes the degrees of freedom, the
number pregnant (N PRGj and the number mated (N MTD) for each of the 3 or 4

and their difference

2
. . X
groups included in the tests, plus -1 X1

(labeled ARMTG CHISQ).
5. The t-test is applied to determine significant differences between
the average number of implantations per pregnant female at a dosc level,

and the average for the control. Let

ni = no. of pregnant females at dose level i.
uij = total no. of implantations for pregnant female j of dose i.
-1
Then, n
- 1 -
u,. = - sou
n i
! i j=1 M)
ny
. - 2
s> Nu, T
i1 ij .

iRt 0 a1 s
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The T-statistic for dose i has 1+ n -2 degrees of frcedom, and is equal to:
o i .

1 - u,
o i
t, =
i W
+ S g 1/2
So i 1 1\\
— + —
. n n_ !
n + n‘-Z [o} i/
) i 7/

The t~test printout gives, for each groﬁp: “the number pregnant (N PRG),
the mean and standard deviation of the number of implantations. The
absolute value of T and the degrees of freedom (DF) are given for each

treatment group and for TEM.

6. A regression fit of the average number of implantations,ﬁi, is

made Jor both the arithmetic and logarithmic dose(;(i and log ii>to see
which is better,

These two fits include the data from the three treatment groups only.
A third regression using the Xi as independent variables includes data

from the three treatment groups and the control groun.

The regressions are computed as follows:

Let N = the number of observations, i.e., the total number of pregnant
females in the groups used in the regression,

X.= the value of the independent variable (dose or log dose)
for the i-th female, - ,

U.= the value of the dependent variable (number of implantations)

for the i-th female.




Then, -
- 1 N
4 - = e E‘
XBAR = X N i:lxl
SD X = standard deviation of the X,
i
1/2
1
= —_— S
N-1 Sx ?
N
where SS = z (X, -X)
X .
i=1
1 N
UBAR =g = = £ U,
N, i
. i=1
SD U = standard deviation of the Ui
1/2 '
= —-1— SS s
N-1 U :
N 2
where SSU = .Z (Ui—U) )
i=1
N
d S = X = U .- .
an XU 1?1 (X, X)) (U~ 1)

From these quantities, we compute:

B

=  estimate of the slope of the regression line

It

S S
XU/S x’

il

estimate of the intercept of the regression line

- U - BX,

@
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Also,

VARU.X = variance of U about the régression line
/
N2
ss. ~ (S /S
U < XUI-/SSX
N-2

i

and from this is computed,

VARB = variance of the estimate, B

_ VARU.X
SSX
VARA = variance of the estimate, A
2
= VARU.X |= + ézé-)—(

VARUBAR = variance of U,

_ VARU.X
- N

and
CV U.X = coefficient of variation of - U about X
1/2
_ (VARU.X) /
T
And finally we have:
TB =  the t-statistic for testing the hypothesis that the regression

slope is zero
B

= NARE~
DF, = number of degrees of frecedom for TB

= N -2

O
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7. The preimplantwtion loss, y ~is calculated for each pregnant
1)
female, j, as Llhe number of corpora lute vij’ minus the number of
implantations, uij' Then the Freeman-Tukey transformation is applled

to y,j as follows:
1j . .

The t-test is then applied to the f's. Let

n-
- 1
£, = ;11— £ 1,
i j=1 J
nl
- .2
= ¢ o, -E)7,
i1 ij i

where ng, and n are defined above (step 3).

£-F;
Then t, =- '
i ;
. 2 2
S+ 8, 1/2
o) -1 1 1
..-.—+--—-
n n

[ S
n 4+ n -2 .
o i o} i

The printout gives, for each group, the number of pregnant females

(N PRG), the mean and standard deviation of the fij's. For each treatment
group and for TEM, the absolute value of ti (T),and its degrees of freedom
(DF) are given.
8. The number of dead implants, z , for cach female,.j, is the sum
ij - .
of the early and late deaths. The Freeman;Tgkey {ransformation and the

subscquent t-test is applied to the dead implants for pregnant females

[}

by repeating step 7 above with Zii substituted for yii'
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« . 9, The number of pregnant females with one or'mofe dead implants, mi,
is calculated. In *he printout, the mi are referred to as N WDI (i.e.,
"number with dead implants").
10. The chi-square test and Armitagé's test for a .linear trend is
calculated for the proportion of pregnant females with one or more

dead implants,

1 : _
by repeating steps 3 and 4, above, with mi substituted for n_, and ni
v ) i

substituted for Ni'
In the printout, the ratio,p,, is called the "death index", in

analogy with the fertility index.

il. The ratios..pi, computed above, undergo a probit analysis
to determine whether the probit of this proportion is linearly related
to the iog dose. Computer subroutine PROBT, from the IBM System/360
Scientific Subroutine Package Version III, is used to- compute A and B

. . 2 . .
and the X statistic for the regression equation,

P. = A + B*log x,
i i

where Pi is derived by the program from
P, -5
i

//// NX(O,I)dx = pi.

-—C0

(Nx(O,l) is the normal curve, with a mean of 0 and a standard deviation

of 1).

12. The number of dead implants, Zy 4 and the number of total
1 .
implunts, u , are'calculated for cach -pregnant female, j. The Freeman-Tukey
1]
transformation and subsequent t-test is applied to this data by

repeating step 7, above, as follows:
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) S SO e
-1 %y 1 {75t
' f.. = sin = : + sin ) 2l
ij Yu, +1 bosan 1/ u, +1
. 1§ ij
n, '
- 1
fi = ey z fi_
i le J
n
2 i -2
s; = % (f -%))
=1 ij i
§
%0 - T,
t. = 0 > 1/2
5 52 + 82
i 1 1
n th
n + n -2 o i

13. Five one-way analyses of variance are performed on the control

groups' data. The five variables analyzed are:

a. Number of pregnant females, .

b. Number of implantations per pregnant female,

¢, The pre-implantation loss (as defined in Step 7) per pregnant
female,

d. The number of dead implants per pregnant female,

e. The ratio of dead implants fo the total implants per pregnant

female.

In view of the fact that none of the variables on which the one-way
analysis of variance have been performed is even approximately normal in
distribution, the probability levels associated with these analyses of
variances are necessarily approximate,
kﬁ equals 1 if fémale J éssigned to male k became
pregnant; otherwise Rkj equals zero, For‘cases b. through e. the tabulation

For case a., R

is limited to data for pregnant females; i:e., Rkj equals the value of the
specifinrd variab%e for female j assipgned to male k if the female was pregnant;
data for non-pregnant females are excluded,

‘ For case a,, Lk edunls the number of females assigned to male k.

For cases b, through o, L] equals the number of females assigned to

<

male kK that became pregnant,
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For each of these variables the ANOVA calculations are as follows:

M is the number of males

b
- 1
R, = = = R
kK~ L . Kj
O
A
M
- 1 -
e z R
R M o, Kk

Then, the sum-of-squares-within-males = SUMSQw

M
= =

k=1 J

™M o
~~
<]

1
o}
N’

the degrees—of—freedom—within-males = DFw

M
= Z (L "'1),
k=1 k
: : . : 'SUMSQW
and the mean-square-within-nales = MEANSQw = oy
’ w
: : M .2
Similarly, the sum-of-squares-between-males = SUMSQB = X L (Rk— R) ,
' ’ k=1

the degrees-of-freedom-between-males = DFB = M-1,

SUMSQB
and the mean-square-between-males = MEANSQB = o -
MEANSQB B
i na the F- L . B
Finally, the F-ratio is F MEANSQW

In the printout, these quantities are, labeled without the subscripts,
but the "within" and "between' quantities are identified by the page heading.

Also, the total-sum-of-squares = SUMSQW +.SUMSQB

and its degrecs-of-frecdom
M

are printed,

10
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14. The t-test is applied to determine signiticant differences

between the average number oi corpora lutea per pregnant female at a

dose level, and the average for the control. Let
n, = no. of pregnant females at dose level i.
1 .
Cij = total no. of corpora lutea for pregnant female j of
dose 1.
t
Then,
n-
i
- 1
Ci = —r-l- D Ci'
i j=1 J
n-
2 i
s = © (c C)
1 4= 1

The T-statistic for dose i has no+ n1—2 degrees of freedom, and 1is

equal to:

c-C
o) i
t, = .
i
-2 2 1/2
s + S
o i 1 1
PR — p——
n + n -2 n n,
‘0 i o i/J

The t-test printout gives, for each group: the number pregnant
(N PRG), the mean and standard deviation of the number of corpor?

jutea. The absolute value of T and the degrees of freedom.(DF)

are given for each treatment group and for TEM.

11




APPENDIX B

Raw Data and Statistical Analyses




M © CONTENTS ~

Ttenm Page
1, Raw Data ’
Week 1 1~ 5
Week 2 6 - 10
Week 3 11 - 15
‘Week 4 16 - 20
Week 5 21 - 25
Week 6 26 - 30
Week 7 31 - 35
. Week 8 36 - 238
2, Chi~square test of the Fertility Index 39
3. Armitage test for a Linear Trend in Proportions for :
the Fertility Index - Dose Levels 40
4, Armitage Test for a Linear Trend in Proportions for
the Fertility Index — Log of Dose Levels » 41
5, Armitage Test for a Linear Trend in Proportions-for
the Fertility Index - Dose Levels and Controls 42
6, T-Test of number of Implantations : 43
7. Regression Fits of the Number, U, of Implantations
" Dose and Log Dose — Control Exluded 44
8. Regression Fits of the Number, U, of Implantations
Dose - Control Group Included 45
9, T-Test of the'(Transformed) Pre-Implantation Loses 46
10, T-Test of the (Transformed) Number of Dead Implants 47
11, Chi-square Test of the Death Index 48
12, Armitage Test for a Linear Trend in Proportions for the
Death Index - Dose Levels . 49
13, Armitage Test for a Linear Trend in Proportions for
the Death Index - lLog of Dose Levels 50
14, Armitage Test for a Linear Trend in Proportions for
the Fértility Index - Dose Levels including Control 51
15, Probit Analysis of the Proportions of Females with one
or more Dead Implants 52
16, T-Test of the (transformed) Number of Dead Implants over
: Total Implants _ . 53
17, Control Group ANOVA for the Number of Pregnant Females 54
18, Control Group ANOVA for the Number of Implantations Per
Pregnant Females ' _ 55
19, Control Group ANOVA for the Pre-Implantation Loss per
© Pregnant Female : 56
20. Control Group ANOVA for the Number of Dead Implanfs
per Yemale . 57
2T. Control Group ANOVA. [nr the Ratio of Dead Implants to
Total Implante per Yomale ' » 58

0

00 mefest of the Number of Corpora fartea in Pregnant females 59




Table 5

CYTOGENETIC ASSAY
° ’ METAPHASE SUMMARY SHEET BY TIME OF SACRIFICE

Ionol (71-25)

5 I

p it 100 mg/Kkg gt A

3 “\. m@,/ & .ﬁs N AS
N -

Time of sacrifice after trealment {hours)

**  SA=Subacute

Cells
with More
Mitotic Cells with than One
Index No. of No., of Cells with Rearrange- Type of Cells with
NDosage Time” (o Animals Cells Breaks (¢ ments (%) Aver, %} Aber. %)

TEM 70.5 m}.’,/kg) 24 1.85 5 250 11.6 28.4 27.2 12.8
Negative Control 6 2.65 3 150 1.3 0 0 1.3
30 mg/kg 6 1.70 5 250 0,4 0 0 0.4
aon mg/ ke 6 1.40 5 250 0.4 0 0 0.4
R 1400 wmy/kg 6 2,10 5 236 0.8 0O 0 3.8
Negutive Control 24 1.60 3 150 1.3 . (¢} 0 1.3

30 mg/kg 241 3.75 5 250 0 (o) 0 0
200 mg/kg 24 1.60 '5‘ 250 1.2 0 (0] 1.2
*1400 mu/Kg 24 2.20 5 250 1.2 0 0 1.2

Negative Control 48 1.60 3 150 0 0 0 0
30 mg/kg 48 2.85 5 250 1.6 0 0 1.6
000 mg/kg 48 2,20 5 250 0.4 0 0 0.4
1100 mg/kg 18 2.50 5 250 1.6 0. 0 1.6

SA¥* 2.20 3 150 0 0 0 -0
2 SA 2.10 5 250 0.4 0 0 0.4
L2y Y000 mI/RE Med© SA 2.05 5 250 1.2 0 0 1.2
{ 5 3.05 5 250 0.4 0 0 0.4



Table 6 .

CYTOGENETIC ASSAY
ANAPHASE SUMMARY SHEET
Ionol (71-25)

) . ) Cells
Cells with : with More Cells
Acentric Cells with Multipolar Other than One with
' . No. of Fragments Bridg=s Cells (Abnormal) Type Aber. Aber.
Dusage - Time* Cells _ (%) . (%) (%) (% ' % %
Negative Control 24 . 263 6.1 2.3 0 2.3 1.9 8.7
2.5 ge/ml ' 24 267 25,1 1.5 0 9.7 8.2 28.1
25 g ml .24 280 14.6 1.4 0 2.5 1.1 17.5
250 ug ‘ml 24 50 18.0 2.0 0 2.0 2.0 20.0
TEM (0.05 pg/ml) 24 121 . 19.8 . 5.0 0 5.8 2.5 28.1
*
Time of harvest after treatment (hpurs).
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DOMINANT. LETHAL GENE STUDY OF COMPOUND T71-25
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